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i: 

fulfil *;wf±tcsj&£*u Buie^i^igmsi^^^ >; r^^-r^^r^ y 

[If ^ 2 \ BUfE'j -bXOJ&gGf±G a Asl^: t *!&WLt~r2>m$. 
W8BI?j£fi¥3MW SB 14 Sf §B&r V -fe * Kg# & £ *lt is *K 

friar- hm*t±«riESiaft^*flvJi±»c^ia$^Tv^ - 1 zmmti-zn 
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2 0 0 2 - 3 4 2 6 9 1 ^- v I 2/ 

[If ^4] ' «HB*-oy-t^OJg«PttG a A smT*$>2>Z t^WWitt 

umm 9 ] mmn^^-m^-m liinGaAsi^cit^fct 
aw*^ i 5 ofatiri*— £Kia«<z>m#^* h 9 > 9 0 

10] IflB^tyyiliGaAsi^it^ftnfPf* 

[»3frg 1 1 ] HufB^r * y -fm^W-T \Z a. 7f>n^;^lUTAl 
GaAsi LTV^ d 1 ttM 1 0 Ofafi^-^KfiyR 

[»3fcg 1 2 ] irte^r -V -7 7°10lTCi -7 ^ > fy^'itLTI n 

ifMF7>y7? 0 

umm i3] & 1 oino^t u r * * ? **-Ui k 
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hue* -v y 7 p «±n v - * msxtr Ku^f ymmzMtirt- & m-t^fi t . 
itmm 14 3 hi o#«Mco^r v r * * ym zm±m k 

llf^l 5] lWiB»2oaeiC^Jt*«riBJi<0J.y'f->^±5 nmJ^± 
ft;b*i& i &fif« 1 4 KSBttO*#3&* h 9 > y'X * <W&Wrt& 

o 

[00013 

#319! f±, h 9 > y'X * (Junction Gate 

Field Effect Trans i stor : J-FET) l^^l 

[0 0 0 23 

[^*<7)»f3 
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i * 

[0 0 0 3] 
[0 0 0 4] 

01 4 li, G a A st#M h7>y^^<7)-Wi Lt^7-Afng^I 
[0 0 0 5] 

HIl 4H^L7t^N OT 7-^-rn^m#^h9>vX^(i, G aAsIf 1 1 

0 1 GaAsiSl 1 0 l±.\,Zl&J&2tLtzT> F-y°A 1 GaAsA'777 
-11 102 t Ty K--/A lGaAs^'777-illO 2 ±iZj&fcZ fifz 
Si K-7'AlGaAsil 1 0 3 t > S i K-7°AlGaAs|l 10 3±C 
l&J&ZtitzTZ' V-y'A 1 G a A si 1 1 0 4 T> K-7°A 1 GaAsil 

1 0 4±«/&£tifc7> K-7°I nGaAs|1105^ T> K--/I n G 
aAsil 10 5±lZMf&ZtltzT> K-7A 1 G a A s 11 1 0 6 , T > K 
-■7°A 1 G a A si 1 10 6±lCJ&j£$*lfcS i K-7A 1 GaAsil 107 
fc, S i K-~7°A 1 GaAsil 1 0 7 _tHffM$*l£T> K-7A 1 G a A s 
11 108t> T> K--7°A 1 GaAsil 1 0 8 ±KffM£*t£T > K-7G 
aAsil 1 1 1 T> K-7G a A si 1 1 1 1 ±fc6B53-ttfc?Bj&3 S 
i F-7°AlGaAsil 1 12^ S i F — "7°A 1 GaAsil 1 1 2 ±tC^ 

f&ZtitzS i K — "/GaAsil 1 1 3 T > K- y°G a A s 1 1 1 1 1 KftZ 
mZtifzi) •b^^t:^Cl^iti, T> F--7°A 1 G a A si 1 1 0 8± 
K^^fLfzY- Mil 1 1 4 Si K-7"G aAsil 1 1 3±KtTM£ 

titzv-xmmi 1 1 5&^kw >in 1 1 6 frhmi&ztir^&o 

[0 0 0 6] 

Eil 4 L/:/W - Af oMIf if f 7 ^ Cfc^t !i, V- 
mi 1 I 4(iT> V--7A 1 G a A si 1 10 8^^Lrv^ 0 ZCOZtt^ 
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f) &o. 7 vmBtLfrte^zt tizmmLx^ mi^w^y- vmm 1 114^ 

O /Co 

[0 0 0 7] 

hJHyjfr3:*>i:^«I± (VF) IS^Ct^gWt 
[0 0 0 8] 
[0 0 0 93 

i^tWF7>yX^i, (0^*1*) 3£«±fc5&]&$*LfcS i 
K- 7° A 1 G a A s i 1 2 0 1 t , Si K-7'A 1 G a A si 1 2 0 1 ±CM 
Ztl?zT> n G a A si 1 2 0 2 T> K-7°I nGaAs|120 

2±tC?gjfi$*LfcS i K-7*AlGaAsll 2 0 3 i, S i K-7A 1 G a A 
si 1 2 0 Z±.\ZM&ZfctzTy V-y'A 1 GaAsil 2 0 4 t> T> K-"7° 
A 1 G a A si 1 2 0 4 ±lZ&frmttJ&2 titz S i K— "7°G aAsil 2 0 5 
S i K-7'GaAsl 1 2 0 5 KfZ&Ztitzi) •txmzMJ&Ztitz S i 0 2 
hBMfcKl 2 0 6 fc. Si 0 2 r- hm-fLMl 2 0 6 KJ&J&Ztlt: »J -fc*rt 
K3&£$*LfcC F--7°p+-G aAsll 2 0 7 ^ C K-7°p+-G aAsil 
2 0 7 ^lotM^^y- 1 2 0 8 t, Si K-7°G a A si 1 2 0 

5±CM$ti/:V-XHl 2 0 9RZfVl"( >lll 2 10^ ri»£>*j£S 

[00103 

it?&&C K-7*p+-G a A si 1 2 0 7 M«l 2 0 8 cojSTJCSSe 

U p + ng^Sr^jjcU f ■v^^rt^lT-Wtt^^^y a 7 h^r-ii 

^«»*^S*7t¥#ifc<ZV*:' K^f> y TUSKS*!) <b *i£ G 
[00113 

Ell 5 iZTFLtzmW®)^ V ^yVTs *? K£>v>T(i. p+-GaAsil207 
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*m^X\i*htz*b^ $&toh% v 3 y h ^r-WSti 1 . 4 e Vt^oTi^ HI 1 

Jt$cLT\ $0. 4V^i<4oW, 
[0 0 1 2] 

L^L^7& ? f>, Ell 5 C/T L/:lf M F 7 ^(0^- Ml 1 m A/m 

mXfcmLtzr- MH^|6lfi:*»±**»)*BE (VF) li> HSDIUlftya h^f-» 
» ? &0. 4 V^JtinLTV^H^^^t>f>-f, 0. 9VtO. 2VL^*SiDt 

[0 0 133 

z\fiit^ mMKMltiZittzT> F — "7°A 1 GaAsil 2 0 4 t:MLT, C K 
-7 t p+-GaAsf 1 2 0 7 fcS^ffJ&ES^rt: 
[0 0 143 

7>K-7 , AlGaAsil 2 0 4 C^JW7;^-7A (A 1 ) Jiffc^lfc 

OA i iMb&t±i&*i-*£ t&mmx$>*)^ ^a i BMfc!»o±fcs#:nfcr** 

->*;W£ft$-£rt:C K-7'p+-GaAs| 1 2 0 7 fc*i£cR&J&*££-t\ h 
V U MM^rl6l5:*>±* J >)«JE (VF) «TU: 0 
[0 0 153 

HI 1 5 Ktf L^WIWft* h yyV* 9 (D^K, T'H Xft&mz p g^#6$f£ 

m^. pm^mm^^mLtz^mi^mi>mm^m^^tz^\£9^^^)v^^^ 
*m^tz&&r-vmm&wjkV7>i?z?i)m&2tix\<*2> (wax, $mf? 

[0 0 163 

111 6(iiOg^- H!«^*h7>v^^O»fMliIT**-6o 
[0 0 173 

- CO^r- h mnmhW: f7>y^^i, G a A s 1301t, G a A 
s&fal 3 0 l±iZj&f&Ztltzs-<y 77-1 1 3 0 2 fc, 7 13 0 2 

±fc^j£$*lfcS i K-7*A lGaAsil 3 0 3 i, Si 1 G a A s 
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1 1 3 0 3±lZfcfk£tltzT> V-y°A lGaAsil 3 0 4^ TV K-"7°A 
lGaAs| 1 3 0 4 ±HfM £ ttfc 7> K-7"I nGa Asi 1 3 0 5 ^ T 
>K-^InGaAsll 3 0 5 ±tciTM ^fttzTV K— "/A 1 GaAsSl 3 
06^ T > K— */A 1 GaAsil 30 6 ±izf^^ fttz S i K-^AlGa 
Asil 3 0 7 t Si K-7°AlGaAsil 3 0 7 JiKftZmZ ft fzT V K — 
7°AlGaAsil 3 0 8 ^ T> K-7°A 1 GaAsil 30 8±U}fM£*i 
tzTV Y—~fG aAsfl 3 0 9 t, 7>K-7*GaAsil 3 0 9±Kg|$5hft 
^tfM£*L7t:C K-7 p p+-G aAs|131 It C K-7 p p+-G aAsll 

3 1 1 _htcffM£*i7^- MSI 3 1 2 fc. T> K-7°G aAsil 3 0 9± 
^ffM^ti^V-^«M 1 3 1 3S^KU^f 13 14^ fr^mfcZftt 

[0 0 183 

msi 3 1 2<DmmKi$, r- msi 3 1 2^h-^mmftx, 4 

t>ffiAn>^ Yffi$Ll 3 1 0^ffM^tLTV^ o 
[0 0 193 

m 1 6 Lfc^y- h It^iif h 9 > 9 ftlf, V- Y MUmiL 
*>_L^mi± (VF) 14 1. 1 2VC£>*K Jt^W^v^^tf^ tLTv^ 0 
[0 0 2 03 

[^#^m 1 3 

ay f/^y-X f 4 5t, |6f, 1 1 8 3- 1 1 8 91 (IEEE t 
ransactions on Electron Devices, Vol. 

4 5, No. 6) 

[0 0 2 1 3 

[tm ft-m. 2 3 

1 9 9 8^ 0^f>f-f7K 7 7*XF7^f -9* -f>^-^v 

v-r 17 T^X, 3 9.6 - 3 9 71 (Extended Abstract of 
the 1998 International Conference o 
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. 

n Solid State Devices and Materials, 
1998, pp. 396-39 7) 
JO 0 2 2] 

[0 0 2 33 

-y°G a A si 1 1 1 3 lzMLX*-< ^111 115. 1116 

b < & o tztztb-Cb Z> o 

[0 0 2 43 

11312 Mt>ftAn>^^ MKttl 3 1 0 iW;-b^f«l 3 1 5 (75 
v - h JgtfC & M v> <h KS* f * o tz 0 
[0 0 2 53 

c*ui, y-nt i 3 i 2<n%T<offl&\w-e>ffl&K&^xc K-7* P +- 

GaAsll311 £lfc*Lfc&, *r<Dfe£\,z£ *) *k Cfz 'J -fe*g&K £tf*^ffi 
[0 0 2 63 

-f &£*MCfi, C K-7°p+-G aAs|1311 fc^*;i/fcOgEJ££/h£ < 
[0 0 2 73 



ttiliE# 2003-3067431 



mm 2 0 0 2 - 3 4 2 6 9 1 ^- v : 9/ 

^^illiii^)/^ 7 - 7 > ^fflWt ^ > y X ^ Ltfflv^:i^ $j 
[0 0 2 8 J 

m±<7)J:d^ ^^T-vs^x^fjii-eti, MlS^te*>±7^mJE (VF 
[0 0 2 9] 

[0 0 3 0] 

■/it, * v -?m±.izj&j& 2tifz*-< y 9W&t^ )vm±tzfm $ ^ 

[0 0 3 13 
[0 0 3 23 
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i* 

[0 0 3 33 
[0 0 3 4] 

[0 0 3 5] 

ti\ 08*. If, GaAsI, AlGaAsf, InGaPiif: 
til n G a A sS t LtiStS : i W"C*S 0 
[0 0 3 6] 

t7t> t^^fli, flUff, G a A s 1 i: ItMfS 1 1 «^*-S 0 
[0 0 3 7] 

*V y-fmnW.TbZte, xyf>^h-;^itLt, AlGaAsiif:li 
I n G a Pil^ieffi-r^vl fc^tii, 
[0 0 3 8] 

xmmRv?Fuj >m.m*fZf&ir2>m't<DMmt, mmm Y^yv* 

[0 0 3 9] 
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[0 0 4 03 
[0 0 4 1 J 

Bin, ^m^m—^mmfm^^m^v- vmmw^ v y >vx * 1 

0 o<7)Wfffiiii-e*^o 

[0 0 4 23 

AsifilOU, mtttGaAsif 1 0 l±K}fM£*i£y> K-7°A 1 
GaAs/^77-|l 02i, T> K-"7°A 1 GaAs^y7T-ll 021 
KftJ&Ztifz S i F-7"AlGaAs U'fWi^m 1 0 3 Si K-7*AlGa 
Asf^-Ml 1 0 3±tCfM^tL7cT> A 1 G aAs^-fl 1 0 4 

T> K-7* A 1 G a A s ^--^/p 1 0 4 ±KffM£*l£7 > K-7°I n G 
a A sf t^iVf 1 0 5 7> K-7°I nG a A sft^^l 1 0 5_t^J& 
$tt^T> K-7°A 1 G a A s^^-ti 1 0 6 <h , T > K-7" A lGaAs^ 
^--^Jf 1 0 6±K^j£$*i£S i K-7* A 1 GaAsffMf 107t, S 

1 K-7" A 1 GaAsIT-Ml 1 0 7 ±Kff^&£*i£T > K-7* A 1 G a A s 
1108t, T> K-7°A 1 G a A si 1 0 8±K5£j££*L7t:T> K-7G a A 
sil0 9fc, T > K— 7°G aAsil 0 9 ±i:^WCM £ *l£ S i K-7 9 
AlGaAs7>f K'JW^by /tJi 1 1 0 , S i K- 7° A 1 G a A s 7 K 
'J-b*7. h y^m 1 1 0±K^j££*LfcS i K — "7° G a A s+^^il 1 It 
, S i K-7 9 A 1 G a A s 7 -f K 'J -b*7 h y/<Jl 1 1 ORtfS i K-7°G a A 
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2 0 0 2 -3 4 2 6 9 1 ^- v I 12/ 

s^r-V-y^ 1 1 lVffM£*L£U^X|*HC&^T, T> K-7G aAsllO 
9±C^l^ffM£*L£C K-7 p p+-G aAsll 1 2 C K-7 p p+-G 
aAsll 1 2±Kmm£tltzy- Mil 1 4 f- YW& \ 1 4 0iiC 
ffM£*l*:Z:mlfcv , ; a> (S i 0 2 ) hm<bMl 1 3 <h. Si K 

-7°GaAs^fl";yil 1 1 _t^J&£ ti/j V-XII 1 1 S&tfKU'f 

si 1 6 1, frbmi&ztix^&o 

[0 0 4 3] 

^W^J^^^^- MtWF7>yX^ 1 0 Ofi, 
m^^yy"m (S i K-yGaAs^t77'l) 1 1 1 Ltt^o ^<7)^ 

mfc*v y-fm 1 1 1 ^^m^m^-r^zitKx <9 u wkxmm&zn 

T£*K -e<7>7-f KU -trXgRco^M^m L7cT> K-^G aAsll 0 9±(C 

7°p+-G a A s JB 1 12 ^tL, -e^C K-"7°p+-G aAsll 1 2_tH^- 
hmmi 1 4 ^tLtv^ 0 
[0 0 4 4] 

H2li, ^IJIf Mlf 1* b 7 ^ 1 0 OcO^Tj 

[0 0 4 53 

[0 0 4 63 

H2 (a) i:it<t^:, ^Ifelf 14 G a A s &ffi. 1 0 1 Ml? 5 0 
0 nm07> K-7°A 1 G a A s^~7 7 7-f 10 2, 3X1 0 18 cra" 3 OS i 
T-m®ZmnLtzmm4 nmOA 1 GaAstMl 10 3. mm 2 nmOT 
> K--7°A 1 G a A s^--9-Jf 10 4, iSl 5 nm©T> F — "7° I nG a A 
s^*;WI 10 5, WM2 nm<DT> F-7°A 1 G a A s^^--9"^ 10 6, 
3 x 1 O^cm^S i ^M%£y»L£$|I?9 nm<DA 1 G a A stfftl&i 
10 7, MJ¥7 nmW7> K — "7°A 1 GaAsU 08, mm 5 nm<7)7> K — 
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Wm 2 0 0 2 - 3 4 2 6 9 1 ^- v I 13/ 

7*GaAsll09, 4X1 0 18 c m-3<7) S i ^^£vifo!JD L^JJIiJ? 5 nm^A 
1 G a A s 7-f K'J -fcXX h 110, 4X1 0 18 cm"3(7)S i 

^ LtzWM 1 0 0 n m<D S i K- 7>G a A s * * y y°M 1 1 1 M>k, mm £ 

[0 0 4 7] 

^■C, S i K-7°GaAs+t^7ll 1 1 ±K 7>f K'J •fe^«**HIP Lfc 
"77^117 SrSJfil - -So 
[0 0 4 8] 

A 1 G a A s 7-f K'J -fe** h -y^JS 1 1 0 £X h y^-h Ltffi^t, 
^^117 £^LT. S i F-^GaAs^t^ll 1 1 £j&RWK.xy^ 
HI 2 (b) ic^i-j: 9 £7^ F'J^Mt-5o 
[0 0 4 9] 

^v>t5\ 0 2 (c) KT^tXd fc, vx^l 1 7tAlGaAs70' , J-t7, 
* h y^m 1 1 Ot^tiL^i *7*^£ffiKS i 0 2 r- h$tffcjg|l 1 3 * 

[0 0 5 0] 

&v>-C, HI 2 (c) IZTFirXoK^ S i 02$*- hBMfcKl 1 3W±i:, ^- 
hWPL^vx^ l l 8Wt^o 
[0 0 5 1] 

#:v>T% EI 2 (d) tC^i-i^H, v^M18^LT, Y-YW{UUfr<n 
S i 0 2 ^~ MIHfclgSl 1 3 Sr^yf->^*f-6 0 
[0 0 5 2] 

^V^T% 18Srli*L^ ^ffii:»HiL7tT>K-7*GaAsil 

0 9i:Wlt, I>«PL/:S i 0 2 ^~ h^tll 1 3*^^tLT 

, 112 (e) \,Z7F-f£7^ m$k&m%m&&8:K£t). pI^t*-6C ( 
* 1 X 1 0 20 C m-3j^!j[]L£$|I¥8 0 nmOC K-7*p+-G aAsll 

1 2 £j^ce**~>*;i/j&fi$-fr& 0 

[0 0 5 3] 
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&m 2 0 0 2 - 3 4 2 6 9 1 ^- v : 14/ 

#:v>T% 12 (f) K^i-X^)^, ^S$^CK-7 , p+-GaAsil 
1 2±tC, WS i ^£>&&r- h*^l 1 4 BMtJo 
[0 0 5 4] 

H2 (g) tZTF-fZiiZ, A u G e ^li'J 7 h t7^^1Mta 

0 ^ML> Sfcfc, /^-->y"U 7-XtIl 1 5P'FW>t|l 1 
6 Zfmi-Zo 

[0 0 5 5] 

yv^>? 1 o o-hmhti&o 

[0 0 5 6] 

^UMBi-J^^^y- Ml^tf7>y^^ 1 0 OKisn-cii, BSHfc 
^SrSJ&L^-t^A IGaAsXF y/t/f 1 1 0 ^tiLt^^, T> K-7°G 
aAsllO 9±Kfcv>T pI^Mt$:MLfcC K-"7°p+-G a A si 1 1 

1 0 0<oy- Hl^fft;£^±^m/± (VF) fcLTHl. 2Viil^ 
[0 0 5 7] 

ttz, nm^m^j^Mmm^m'r^ s i F-^GaAs^t^'ii 1 in 

^Lt> y?mmi 15, 116 TV y^MU 

1 15, 1 16tS i K- 7°G a A s * -Y y y/S 1 1 1 «h <Dffl<D a y 9 ? h Wt% 
ifHk < , m&r- V SIM* h7>^^10 0Ot 2fimmtfiv> 

[0 0 5 8] 

0 ooiffMni-e^^o 

[0 0 5 9] 

hMm#?** h7>^^ 2 0 0li, #*feli14G a 
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<Wm 2 0 0 2 - 3 4 2 6 9 1 ^- v : 15/ 

Asitl 0 1 fc/^MfeftttG aAsSKl 0 l±KffM£*i£7> F-7°A 1 
GaAsM'777-il 0 2fc, T>K-"/Al GaAs^y7r-il 021 
IZfmZtitzS i K-7°A 1 GaAsi«l 1 0 3 £:> Si K-7°A 1 G a 
A s W^i&ti&M 1 0 3±lCfM^tt7tT> K-7°A 1 G a A s 9"Jf 1 0 4 

T> K-7°A 1 G a A s 9-JS 1 0 4 ±&CffM£*l£7 > K-7°I nG 

a A s-f-**^ 1 0 5 T > K— 7 s I n G a A sft^JVf 1 0 5 ±KT&& 
ZtifzT> K-7°A 1 G a A s *^-+H§ 1 06i, T> K-7°A 1 G a A s 7 
^-tl 1 0 6 ±KJ&f& £ fitz S i K — 7°A 1 G a A s S^t#&Jg 1 0 7 > S 
i K-7°A 1 G a Astfftl&i 1 0 7±tCfM$tL^T> K-7°A 1 G a A s 
1108t, 7>F-7°AlGaAsll0 8 ±tcB/&£ *LfcT ^ K-7°G a A 
sil09h, T > K— 7°G aAsil 0 9 ±K3B]£3*Lfc7> K~7°A 1 G a 
As^-h U -fcXTs > y^'i 201^ T> K — 7°A 1 G a A s V~ h U -b^^ 
h ys*m2 0 l±j:M?iifc7> K-7G aAsi2 0 2 t 7> K-7°G a 
As|2 0 2±fc|fc#toK5&J&$*i;fcS i K-7°A lGaAs7^ K'j-fc** h 
^Jf HOt, Si K-7°A 1 G a A s 7^ K>;-feX* h y<« 1 1 0 JlIZ1& 
mZtitzS i K-7 , GaAs4rt77 , ll 1 7> K-^A 1 G a Asl2 

0 U7>K-7°GaAsi2 0 2 £: m&jftS tifc V -b* tc— tL> 
S i K-7°A 1 G a A s K'J-b^^ h y/fJi 1 1 OS^S i K-7°G a A s 
*w y°m 1 1 1 -t^rti:fev>t, T> K-7°G a A s« 1 0 9 
±Kfit$LZtitzC K-7°p+-G aAs|112t C K-7*p+-G aAsll 

1 2±KJ&jfc$*ifcr- h«Sl 14t, y-Ull 1 4<?)j§BKtfM£*i£ 

-ifty'j3> (s i 02) frb-k&r- vmmi izt, s i k-7°g a A 

s+t';7l 1 1 I±i,z&mztitzv-AW.M1 1 5St^Kl"f 1 6 t 

[0 0 6 0] 

Ml»F7>y7^ 2 0 0 ti, 
Si: L"C#jS$*ltv>4 v-^lil 1 5MKl/^>tttl 1 6tf*8Mtt1-&¥ 
^ 7°Jf (S i F-7°G aAs^t?7*i) 1 1 1 £*L"CV*& 0 ^<7)# 
W+'^l 1 1 1 ZUfrMlzf$3;1r2>zitiz£ t)yj VV-bxm&l l 9tf* 
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2 0 0 2 - 3 4 2 6 9 1 ^- v : 16/ 

>K-7 1 GaAsl2 0 2 t, 7> K-7°A 1 GaAsi2 0 1 t^x^f 
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tUv^ 0 S i K-7°AlGaAs7^ K'J-fe** h -y^g 1 1 OCftitS 
i K-7°I nGaP!3 1 O^Ltv^^^^T, 

*h7'/^^ 1 0 0 tm— <7)M&* ft LX^&o 
[0 0 9 2] 

*HM^3K^«&«^r- h Il^f h7>y^^ 3 0 0iaot^ (WI« 
fc, *>*££l£©<. t>o. Mm^|pJ^^±^«9*ffi (VF) £iH5<1-&- 

[0 0 9 33 

£r#«JKt±, *nnnmi<z&2>&*ry- MtWh7>y7,^3 0 OK J: 
oT, 2nmmWt>SKi:l. 2 V<DY- Y m^^±^ *) ( V F) £t# 

[0 0 9 43 

m 7 a, mm<n%m&MK%z>&&'f- ^ mmmtWz h7>y^^4oo o$r 

[0 0 9 53 

HI 6 K^Lfcfl*=«>1fete^!&Kffc&8te'y- Mff^f h7>yX^3 0 0 
K*5V>TJi, Si K-7°InGaPi3 10 KJi**- h*H 1 1 4 <Dfflm^&^ 
T. C K-7°p+-G a A sJf 1 1 2 X *) i> *M Ztfjz § ^iplj£<7) 7 >f K'J -fc* 
^M£*iT^&#\ ^HJfi^K#*^r- MlWh7>y^^4 0 

0 K&i^Tti, S i F-7°InGaPi3 10 KfiC K-7 p p+-G aAsil 

1 2 ttsl—y-J X<or- h V-fe^J&^JSSfiTfctK C K— "7°p+— GaAsl 

i i 2i±ior-h';-fe^^ffii6ii$tL4j:9tctr^ri{:$tL"rv^ 0 



miEJtf 2 003-3067431 



ft m 2 0 0 2 -3 4 2 6 9 1 ^- v I 22/ 

[0 0 9 6] 

ommfmjzm&m&r- MifMf7>^^3 o o tiw^ *>sts: 

^o, MS^ai*,±3&*0«£E (VF) fcj&*-C£a 0 
[0 0 9 7] 

ZCOX 7 iZ, C K-7p+-G a A si 1 1 2 i:Mt-5 'J 4r.X<0*M X|:^ 
[0 0 9 8] 

l ^ stK»— <o mmfm k&v&t-v* /mat k R£ $ *l * *> -e t* * < , 

[0 0 9 9] 
[0 10 0] 

^mmm^mzm^rY- Mi»f7>v^^ 500 n^-ai, 03 

* S i K — "7°A 1 G a A s 10 3, 7 > K— */ A 1 GaAsX^-t 

110 4, 7>K-7°InGaAsft^;Vfl05, 7>K-7°AlGaAs 
X^-^g 10 6, S i K-"7°A 1 G aAsIWl 1 0 1 JkXfT y K-^A 

IGaAsil 08 Kftx_T, S i K-7°G a A s fr*)Vm 5 0 2 WS i K 
-7'AlGaAsi5 0 3£fSx.Ti3«9, COS i K-7°A 1 G a A sl5 0 3 
/S i K-7°GaA s?-^*;Mg 5 0 2«li:C F-7°p+-G aAsIl 

1 2t&*^j£$*iTV>&o 
[0101] 

*Hi&^^#-&^y- MtWh7>vx^ 5 0 0i:iott, Hz: 
OililCi^I^^- MlWf7>y^^ 2 0 0 fcra^O«i*Sr»* 



miEiff 2003-3067431 



mm 2 0 0 2 - 3 4 2 6 9 1 ^-y ; 23/ 

[0 10 2] 

m 9 (±, m-x<vmmzm^&z>&&r- v mmw^m h ? y $ 6 o o <owi 

[0 10 33 

m3i t z^Ltzm-<Dnmfm^&&m&r-Ymm^mw:V7>yx?2 o o 

(Cis^Tfi, C K— ~7°p+— G a A sJf 1 1 2 Zftf&MZitfztiK *HifcBSK 
MlfMf^Vy^^ 6 0 OCiJ^tli, C K-7°p+-G a 
Asil 12 K> C K-"7°p+-A lGaAs612^ff 

Ift^-t^Tv^o C K-"/p+-G a A si 1 1 2 MftxiTC K-7°p+-A 1 G 
a A s 6 1 2 £#J&S£« ££^T, MIM 

ib7>yx^6o o um^mmfm^^m^r- Mtw^^y^ 

* 2 0 0 i:|^-<7)^^^L-Cv^ 0 
[0 10 4] 

A 1 GaAsliGaAs iH^*> K^> y 7Wt0. 3 e V7C# < „ H^jtfj 

6 0 0 Kfcv^Tti, V- Ml^te^Ji^OSlI (V 
F) =1. 5 Vchi^v^^f fbn^io 
[0 10 53 

SfcK, -^111 15, 11603>^ h^^S i K-"7°G a A s 

^r^il 1 1 0'j-b*£K55-?)^mte&v^«x * >3&#i(± l . 6flmBtfi^ 

o 

[0 10 63 

HOli, MtWh7>y^^ 7 0 0(7) 

[0 10 73 



mtiE#2 003-3067431 



mm 2 0 0 2 - 3 4 2 6 9 1 /«- v : 24/ 

£i3V*Tti\ C K-"7°p+-G a A s Jf 1 1 2 «r|?JSft$-frfe**, ^Jfe^HK 

t>7>vX^ 7 0 0 K£v>"CW\ C K-7 s p+-G a 
As|112 £#J&S£-£&ftfc>0 C K-7p+- InGaP1712^S 
SIHtv^o C K-7p+-G aAsll 12 Kftx-TC K--7°p+- I n G 
aP1712 £f?j£S£^&*£l£^T, #3l*fc^S!l hMm#$J 

? 2 o o fcra— o*jt*^rtrv^ 0 

[0 10 8] 

7h*-ISiiBK MtfM >7> 

y^^ 7 0 0 t:itLii\ r- HS^|fij2l*»±**0WE (VF) =1. 5V*il< 

[0 10 9] 

* '^111 15, 1 1 6<7)n>^7 hgR^S i K-"7°G a A s 
[0 110] 

0 1 1 »i, SIAOHife^^sa^y- f7>y'x^ 8 0 0O 

[0 111] 

BI3^L^*ro^Jfe^®Jc«&K^- MlfMf7>y^^2 0 0 
&c£v>Tf±, TVK-7'GaAsll 0 9±tcC F-7°p+-GaAsll 1 2 

K£v*-C»i* 7>K-7*GaAsI10 9 Kttx."C\ S i K-7*GaAsl8 0 
9±KC K-"7°p+-G aAs|112 £ffJ&g$-£-CV>& 0 T> K-^G a A 
sll09 Kftx.T S i K--7°G a A s M 8 0 9 £|&v>T, ^HM^ 

MlWF7>y^^ 8 0 0l±m~<DmMfm^<9k&&& 
7- Ml#i*h7>y^^ 2 0 0 fcft— O«3fc*#LTV>& 0 



UlfE#2 003-3067431 



3&m 2 0 0 2 - 3 4 2 6 9 1 ^- v : 25/ 

[0 1 1 2]' 

hStfM h5>^^ 8 0 0 £*5V>TCJ\ G a 
Asi8 0 9 llnM^-C** S i £ 5 X 1 0 17 c m-3aSJn LTV^ 0 
[0 1133 

McS£-££C K-7°p+-G aAsil 1 2Ci >)||»y3 y h^r-li 

«*p>tLrv^fei6, h0^ifiia:*>±**f)mffi (vf) i*%it-f&z t%< 

, y-hWjfo5L*>±.&*)WE. (VF) -1. 2V^o 
[0 114] 

ffc, G a A sJI8 0 9 KS i f OtOnl^fti^iiDt^^ £&C«£ f) > * 

-^ •y^m^i 1 5, 1 1 6^^^-^twi/s-\co3>^^ vmfi&i&m.ztitzo 

-e^olg*. *>jg#i{±0. 1 nmmjgfFLT. 1. 9 nnm£&fco 
[0 1153 

-(7)i 9 7>K-^GaAsil0 9t:fUt, nl^ftftt^lf?*/; 

f b7>yX^ 2 0 0 t|W|-0, ifzlt, -e*Lj^±0«|**»*it**"e§!4o 
[0 1163 

®r®in-c£>&o 

[0 1173 

' ^JttMKiSS MifMh7>y^^ 9 0 0(i, 0 3 K^Lfc 

-7°A 1 GaAsi2 0 1 fcftx.T\ S i K-7°A 1 G a A s Jl 9 0 1 

yx? 2 0 0 tra^-c^^o 

[0 1183 

^M^Ui^^y- Mim#?** F7>yX^ 9 0 0 C^v^Tfi, Y- 
-•7°A 1 GaAsl9 0 1 S:fflv»tv^ e ffJjfcgS-frfcC K-7 p p+-G a A s 



ffiIE#2 003-3067431 



mm. 2 0 0 2 - 3 4 2 6 9 1 ^- v : 26/ 

_L^omi± (vf) &£iti-2>zt%<, r- bmjj&\3L*>±.tft)mj± (vf) 

= 1 . 2 V *mzo 
[0 1193 

AlGaAsi9 0n:nI/F»»n^t(:J:^ 

mmi i5.il 6frt>f?*)i>m^e>^>9 9 h&tiL&teMztitio t'vmwz 

, * yfflfci* 0 . 1 fimmfeT LT 1 . 9 nmm£?#£ 0 
[0 12 0] 

(»+««t3M!) 

ni3(i, m-t<DnmMm^m2>&&<y- Mi#Mb7>y^^ 1000 

[0 12 13 

/i^z:co^MBi^3#^^r- vmmmhWzV^ypx? 2 0 o^£ut&A 1 

GaAsV^KV-bX^fy^ll 10 WS i K- 7°G a A s * ^ >y 7°Jf 1 1 
1 Kftx.T, S i K— "7° I nG a Pi 1 00 h S i K~7°I n x G a (i_ x ) A s 
1 1 0 0 2 (O^x^O. 5) SlfS i K--/I no.sG ao.sA sJi 1 0 0 3 * 

^7>yx^2 o o tmmx^^o 

[0 12 23 

^-7^M^A<7)^M^I?JCioV^-C(i. ^rt77ll 1 1 tLXS i K-^Ga 
Asl»0^^\ S i K--7°G a A s/f^ftAT, ^Mff^^ctd^. 
Si K-7'InGaAsi^ffl^t^ |WI«<7)^^#^> CI & c 
[0 12 33 

^«^^&v>-C(i, nl^»tl)^ S i * 2 X 1 0 ^ c m-^muLfz I 
nGaAs^t77'| 1 0 0 2, 1 0 0 3^fflW^ o 
[0 12 43 

I nGa AsliG aAsKfcfLT, te^SE^Lfcv**:*, I njjftjfi*0^t>0 

. 5 txmtztx^ho 



taiE#2 003-3067431 



mm 2 0 0 2 - 3 4 2 6 9 1 ^-y : 27/ 

[0 1 2 5] 

2Mgttfl£Sgfc*5V>TI±. InGaAs, GaAs^LTMx-yf > 
^ h LTmffiL&2> S i K-7°I n G a PJf 1 0 0 1 h y/<Jf L 

[0 12 6] 

InGaAstt-^'^ *S 115, 1 1 6 t <Dffl<D zi y ? ? \ Wffo&'b £ 

ffiiifc—OlSJi^lRfcJtlfcLT, 0. lnmmj&Ttr. 1. 5 nmm£t#/c 0 
[0 12 7] 

[0 12 8] 

1 2 ^3l^S^ft1--?> tztrxD-?* 9 t Lt, Ztftv 3 > S i C^fcffi^Tv* 
ZLSKfc v 'J n y S i 0 2 ^ftt> I9 S i N x jffij^lR^ S i N x O^HM 

[0 12 9] 

tiifi^tC, ft^^lCna+tUWgfllU #J&K-¥3*ffcJl 1 12CnI 

* « L fcflUfi * ffl v> T ^> i^toa** f * & o 

[0 13 0] 
[0131] 

t±iliE# 2003-3067431 



#11 2 0 0 2 -3 4 2 6 9 1 ^- v : 28/ 

[mi 3 

IH2 3 
[H3] 
[12 4] 

[0 6] 

& o 

[EI 7 J 

& o 

[08] 

& o 

[EI 9 3 



mtiE#2 003-3067431 



&m 2 0 0 2 -3 4 2 6 9 1 ^- v : 29/ 

[Ell 0] 

<h£>o 

[mil] 

cb -5> o 

[012] 
[Ell 31 
[M 1 4] 

im 1 5] 

[HI 6] 

1 0 0 l-olliici^i^r- MIf f 7 >y x ^ 

1 0 1 #ffe!f14G a Asll 

1 0 2 7>K-7°AlGaAsAy7 7-i 

10 3 S 1 K- 7° A 1 G a A s fc^ft&Jl 

104 rvK-ZAlGaAsX^-fi 

1 0 5 7>K-7'I nGaAsft^iVl 

106 T^K-T'AlGaAsX^-ti 

10 7 Si K-7'AlGaAs U^mSm 



fcti!iE#2 003-3067431 



#120 0 2-34269 1 



^-v: 30/ 



10 8 Ty Y—~fK 1 GaAsi 

1 0 9 7>K-7'GaAsi 

110 S i K--/A 1 Ga As7>f KV-trX* h -y/tJi 

111 S i K- "7°G a A s * M v ~fm 

112 C K— "7°p + — GaAsl 

113 y- vwum 

114 r-vmm 

1 1 5 v-xnu 

116 k v-r >m^s 

200 m~<Dnmfmi<z%z>m&Y- h iifif h ? > ? 

2 0 1 7>K-7°AlGaAsi 

2 0 2 7>K-7°GaAsl 

119 KU-bXflit 

120 h 'J-feXlM 

300 m~<7)^mfm^m^^y- utiif h7>y^^ 

3 10 Si K-7°I nGaPI 

400 mw^nmfm^&zm&y- vmmmm v ? yy* * 

5 0 0 i£Oilfii:i^g^y- h 7 ? 

5 0 2 Si K-7*GaAsft^l 

5 0 3 S i K— "7°A 1 GaAsl 

600 m^rnmmK^m^y- v mmmiiW: v?y * 

6 12 C K— "7°p +— A 1 G a A s 

700 m-t<DniMfm^&2>m&7- mwm b ? y 9 

7 12 C K-7*p+- I n G a Pi 

8 0 0 %J\<D%Wm^h^Y- h Mm^A^ h 7 > VTs 9 

8 0 9 S i K-7'GaAsl 

900 m%<7)mm%m^&2>m&r- hmmmm v ? yy* ? 

9 0 1 Si K-7*AlGaAsi 

1000 m±<7)mMMmi-mz>m&r- vmmmm v ? * 



ttltiE# 2003-3067431 



mm 2002-342691 ^- v : 31/E 

10 0 1 Si K-yinGaPI 

1 0 0 2 S i K— "7° I n x G a (j_ x ) Asi 

1 0 0 3 S i K-7'I no.5Gao.5Asi 



mtE#2 003-306743 1 



2002-342691 



^-v: 1/ 



HI] 



100 




111 : Si K—^GaAs 
110 : Si K — ^AIGaAs 
109 : 7> K— ^GaAs 
108 : 7>K— ^AlGaAs 
107 : SiK— "^AlGaAs 
106 : 7 > K— ^AIGaAs 
105 : 7>K— ^InGaAs 
104 : 7> K— ^AIGaAs 
103 : SiK— ^AIGaAs 

1 02 : 7 > K— ^AIGaAs/ \'-;77 — B 

101 : GaAsSS 



tbliE#2 003-3067431 



[12 2] 



mm 2 o 



02-342691 



-^-v: 2/ 




ttSliE# 2003-3067431 



Sfrm 2002-342691 

t 

[EI 3 3 



^-v: 3/ 



200 




ffitE#2 003-3067431 



#S 2002-342691 ^-vl 4/ 

■» 

[HI 4] 



(a) (e) 




(d) 




miiE#2 003-3067431 



[1115] 



mm 2002-342691 



5/ 




tbfjE#2 003-3067431 



# m 2002-342691 

t 

[El 6] 



6/ 



300 
Si 



114 : f- hS« 112 : C K-^p*-GaAs 




tblE# 2003-3067431 



mm 2002-342691 



7/ 



7] 



400 

Si 



114 : V— bWm 112 : C K-^p + -GaAs 




111 : Si K— ^GaAs 

310 : SiK— "^InGaP 
109 : T> K— ^GaAs 
108 : T>K— ^AIGaAs 
107 : SiK— ^AIGaAs 
106 : 7 > K— ^AJGaAs 
105 : 7>K— ^InGaAs 
104 : 7>K— ^AJGaAs 
103 : SiK— ^AIGaAs 

102 : 7>K— ^AIGaAsA^T— IB 

101 : GaAs£& 



ttil£# 2003-3067431 



#M 2002-342691 

ms] 



8/ 




miiE#2 003-3067431 



mm. 2002-342691 



^-v: 9/ 



[H9j 



600 

Si 



114 : *f- 



612: C K — ^p + -A!GaAs 

113 : Si0 2 ^r-hKHbI@ 
/ 116 : Kl/OSS 

71 




111 : SiK— :/GaAs 
110 : Si K— ^AlGaAs 
202 : T> K— ^GaAs 
201 : 7> K— ^AIGaAs 
109 : T> K— ^GaAs 
108 : 7>K— "^AIGaAs 

107 : SiK— ^AIGaAs 
106 : T>K— ^AIGaAs 
105 : 7> K— ^InGaAs 
104 : T>K— ^AIGaAs 
103 : SiK— "^AIGaAs 

102 : T>K-^AIGaAs/<^^r-D 

101 : GaAs&fc 



tHIE#2 003-3067431 



#H 2002-342691 



^-v: 10/ 



i o] 




miiE#2 003-3067431 



2002-342691 



11/ 



aii] 



800 

Si 



114:<f-hm» 112:CK-^p + -GaAs 

113:Si0 2 >f-hK<tK 
/ 116 : KU-f>f 




113 : SiK— "^GaAs 
112 : SiK— "^AIGaAs 
202 : 7>K— ^GaAs 
201 : T>K-3fAIGaAs 
809 : Si K— "^GaAs 
108 : 7>K— ^AIGaAs 

107: SiK— ^AlGaAs 
106 : 7>K— "^AIGaAs 
105 : r>K— "^InGaAs 
104 : T>K-^AlGaAs 
103: SiK— ^AlGaAs 

102 : 7>K— ^AIGaAs/^^^T— B 

101 : GaAs£& 



ffiSE#2 003-3067431 



2002-342691 



12/ 



1 2] 



900 
Si 



114 : V— hSIi 112 : C K — 3/p*-GaAs 




113 : Si K— T^GaAs 
112 : Si K— ^AIGaAs 
202: T>K~^GaAs 
901 : Si K— ^AlGaAs 
109 : T> K— 3/GaAs 
108 : 7 Is K — ^AJGaAs 

107 : SiK— "^AIGaAs 
106 : T>K— ^AIGaAs 
105 : Tls K— "^InGaAs 
104 : T>K— ^AIGaAs 
103 : SiK— ^AIGaAs 

102 : T> K— ^AIGaAs/^ ^77 — IB 

101 : GaAs&& 



tbSE#2 0 0 3 - 



3 0 6 7 4 3 1 



#11 2002-342691 



^-vl 13/ 



1 3] 



1000 
Si 



115 : y-xtS 



114 : >r- hm« 112 : C K-?p*-GaAs 

113:Si0 2 y-hlMtB 
/ 116: kuos#: 




1003 : SiK— ^ln 05 Gao5As 

1002 : SiK— ^lnxG ai . x As(x=(W0.5) 

1001 :SiK~^lnGaP 
202 : T > K— ^GaAs 
201 : T>K— -^AIGaAs 
109 : r> K-3/GaAs 
108 : T> K— ^AIGaAs 

107 : Si K— ^AIGaAs 
106 : 7> K— ^AIGaAs 
105 : 7>K— ^InGaAs 
104 : T > K— 3/AIGaAs 
103 : SiK— ^AIGaAs 

102 : T>K-^AIGaAs/<^^r— S 

101 : GaAs&fc 



2003-3067431 



[HI 4] 



!$m 2002-342691 



^-v: 14/ 




mSE#2 003-3067431 



[Ell 5] 



# II 2002-342691 



^-v: 15/ 



1208 : ¥-hnn 




1205 : SiK— ^GaAs 
1204 : T> K— ^AJGaAs 

1203: SiK— ^AIGaAs 
1202 :T>K— "^InGaAs 
1201 : SiK— ^AlGaAs 



miiE#2 0 0 3 - 



3 0 6 7 4 3 1 



#H 2002-342691 



^-v! 16/E 



[EI 1 6 J 




tUtm 2003-3067431 



tfcm 2002-342691 v I 1/E 

-7°® 1 1 1 K^jjKstifcy -t^o^snmai l^^nm** i 

0 9±^&v>T, fSl&SKJ: «9 SfiK^af[#« 1 1 2 ^*;Wf 1 

is^mi m i 



miE# 2 003-3067431 



HI2 002-342691 



as i a i i it i 



f§cSU#-^ [302000346] 

1 . B 2 0 0 1 ^12^250 

ft tt^illiirill^Ttif^lxTyS^ 1 7 5 3 

2. ^I^^B 2 0 0 2 ^12^250 

# tt^illjflrJII^TfT^^ETyS^ 1 7 5 3 

R. % NE Clfc^T-V^*$^#tt 



